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7VBSTRACT : 



PROBLEM TO BE SOLVED: To stably oscillate a semiconductor 
laser by providing 

a transmission type wavelength selection optical element 
selecting the 

wavelength of a semiconductor laser beam by reflecting the laser 
beam by the; . 

end face of a specified light wavelength converting element. 

..SOLUTION: This module is provided with the semiconductor laser 
(laser diode) 

10, a* collimator lens 12 collimating the laser beaim 11 outgoing 
in a diVisrgeht 

light state and emitting parallel beams, a condensing lens i3 
converging the 

laser beam 11, a narrow-band pass filter 14 functioning as the 
wavelength 

selection optical element arranged between the lenses 12 and 13, 
and the light 

wavelength conversion element 15. As for the element 15, the 
direction of the 

spontaneous polarization of a substrate forms an angle θ 



{0°<θ°<90°) with one surface of the substrate 
The laser 

beam 11 is condensed by the lens 13 and converged on the end face 
18a of a 

channel optical waveguide 18, then the wavelength of the laser- 
beam 11 passing. 

the filter. 14 arranged in an external resonator- is selected by 
^the filter 14 . 
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<? (0- <^<90- > S-=5:bTV>&3K&:fi5QI4^^{cJ: 



OD 



S3 



S3 



fO 




3 < 




1 

ao^aar[S)(::iliE=5rffirtfc:t>>.^T, UieSRcoeiT&i)- 
ii«0(6l5*5K2S£7)fiE-^ffifc*tLTftS(9 (0* < 
<9<90- ) 5:5:LTV>*7li»:I^^^t. 

Biffi^«cW-ir-{C7 - K a't, 3 as Ix— !f- b' 

ffiS5l*l&*«^S«:OB9ie-^BtcJtLTftS^ (0* < 
0<9Q' ) i:^j:lX^^im.^3mM=i't. 



2) 

2 

^n-^mizm-r-xmx/im^ifim&^fLh 

fiiiO|^^*^fiOHoa-*ffi(c«L.Tfte(? (0* < 

^<9o- ) i^Lx\<^iym^mm=Ft. . 

if-b--A^56-tS^(*U-if-t , 
=5rt^ajSt3!£i: txm L7tU-^-b'-AitR|t$ 

... 

If-tC^ -f r-KyN-.y^7§iiS U--!f-b 

^^\'^^>m^i!pmmizm&^iix^'). 
^mizm-tx >RmsKr>m/im^zmm-&m 
0 ^if&mmti>mkM3&mfx-h'yx. miss* 

^cofsi^-/m^(r>mi-mmizntxn&0 (o* < 

f<90- ) t:^LX\^hm&MS£im'f-t. 
msdmmt LXZffym.J^^m'i'lzMt^ti?, u- 

•f-b'-As-^-rs^ftu— tf-k , 

/i, t^fifiW— f-b'-A<0-aS:R^S-^T^}i#«sU- 
•f-izy -f - KA'v ^-rS 1 1 1 Z<^y < - HA-y 

fit, W-«Hfc:»->TglX&3t^g^*JJg^3iiS 

d<%' ) ^:tctx\^hm.mmi-b. 
) w^smtLxz<r)m.mam=f-i,z?jii^tihi^- 



3 

^im^^thimmm^Th^x. Mies* 

=3:1-^*^3*316*: LTajfitL;^!^— !f-b-Ai&Rfi*3 

-ti-TMa^t^fri'-r-c^ -f- hvx'v ^'-f s fc 1 1 

immio} ^^mm^m^fim^i^^yv 
mm. 1 1 i m^^t^v y>^x y ^ >v9-m 

c t s- fc -ri. it«ja 2 *> <i, 5 V ^-ffi*' 1 jsffiaojt 
T -f y /rise: 1 5r#at tsis?^ 1 *>^> 9 



(3) ^^^10-254001 

4 

:5^«iO|6l^A«lSScOfflia-*®titLTftg^ (0- 
cO»*?-S^-r&^SC5»MlE^«MVK>'\-X7 -(JU 

sfifc. ic^)-mmizm'yxmtfh^(^j^im&$ti 
e^tiTt H p< yKmm^mo^m&^tix^ o . gi 

xz(r>m.^a^m^iz?^^ith u— r-b'-A^56 

40 .ri7)7 < - hVC y ^'•rS.U— tf-h'-Atf5je:^5rjaf?-f 
SR9*S<^^i^^:^l^A'ybV>c;^7 -f ;P:J'-i:3!>>4>^:& 

®C^«:g^t><Jt.-Zlf. 

[it*«2 1 1 mmcmmipra h y^miXx/r 
<2o* c7)KH{ci>5.r fc i^iftisfc -rsis^ i 1 9 



(4) 



nmW-l 0-254001 



[ mm 2 4 } 0immim^^i/i. w^js^c^y 

Sai&YZffirtTZttll3(C3* I?l«$^tttJ*LTSiS 
^rffiT';*-yh$ix;tt,i0rft*C:i:$-!^fflk-t5SI*« 10 
1 2 3v^-ffi*>l flfBafWta^Siti/A-;!/. 

WSZXHrtrXttllltcs?' l2BE$*tlftt**LTSlS 

1 ^P^> 2 3 l^-m*^' 1 v^i-iP. 
[iS^26] fia^gSm«o!)«LiNb. Tai-, O 
3 (Ogx^l ) i/c{i-?-ilCMgOftSV^ttZnO*< 

K-rsw^tcoT?)5^i: 5-!mafc-r*if^i>f, 

[it«352 71 BiETt^^&SStiJuriuEU-if-b- 20 
t:^ti-i>m^ 1 *^^> 2 6\^-mjp 1 aaK«036SE 

[00011 
[00021 

^mm^im^^x. a*&^m2aB&t:»^^ 

•tS*rS*5SHC B leoDbergen /5(C J: ->rt^$<lT V>S 
( Phys. Rev. .vol. 127. No. 6 , 1918 ( 1962) ^) . 
Z(DlimiiZti\,^Xii, H^-fyKSBSJiO^MAi, 
Ac = 2»/ 1/8 (2w) -2/9 (w) > 

ktibff (2a) iitm2Mmi&nm&m. 4o 
Mi^hztx'. m^t^2^smb<omm^ (^-^ 

JO 0 0 3] -E-LT, fi^itf^m^5-2 9 20 7-^tC 

^^^ithXoiz.^mB^mimp-t>^j:i,mmi:^ 
<o^^3^m^izii\. ^x , ±3iff)x 0 ^mm y 



(00041 vKOJ: 3 t=S»!H> < yR«Kfllii$JgB£L 

ffi«or6]^<D^<i>2o<^:J'>frtc:*5'J$iiTt^4. -:fir 
fO^' >f r<03e«:^g«l*?<iH 2 9C5t-r J: d <c. . 
(^mS.mm2a (-E-nfe:f&o-C3tWSl3Witf5S« 
^ffi) »c*tLT. ^Pt*t^«2<Og^4J-gcoiBi§ 

tmmzKi:'iX\>'>i>h(r>x$>*), 9]<oi^^reotm^ 

m^fUm 3 0 tZj^rtl 0 fe. ±S^«IB 2 a tit L 
•C*S2<7)g^g<7)lSl§3eWftc=5:oTk^St><OTA 

[00051 M«0:?<f 7-ir)3K«[:g|ESi^^«. {SJttf 
JJ20!^^5-29 207-f^(C^$^LtV^&tOT 

^»h"-^--bm/^'^h\txm\'^h)^tz 
iii>. JiT, zff>^tz-o\,->xmL<mmti>. 

[ 0 0 0 6 1 H2 9<om&lZtiUX, ^SBKOt-Av? 

®5e^^'h^K7)|6)#j43£R2«SJ6«-S(^|filSi <-«tc 
LiNbOs ^CD^StilttfciJV^T, 

b^jUh. -1}. ^*l'-1f-3*>f>ailtL>iU-if- 
b'-A4<0b--AyN-i?-y{i, m<PB{z^J:diz^ ^ 
EPQTWii5K^:7 h7l^[6l|i t¥ff^r^ri6l£0b-AS 
ip:k^<, ■^iitzmi^lJ\^co\i-Mmpfi^^\,^tff)t 

[0 0 071 -E-i-C, ¥®ftl'-ir-3A>4>a!»L^V 
-^-b-A4 $-3l^«aSl tA^Sif 53t*^t:-e<t-P 

^_^f_t-_A4SrS!l^S<3e^aa8 1 tA^JS-frSr 
[0 0 081 -ecr. l'-y-b'-/»40b'-A^'C:J'— 

yii^(OtttztX^<^i/tf}'^i:90' ^m^^ttf::)f> 
t:. 3y^-:^-n^X5i:«i3Kt'>X6t<olSlt:A/ 
2«7$-i!LT^r41gaR:S*aASt5l^*«!eSfc!i- 

[00091 -tnfcJtur. 03oiciKt^'^r<^« 

±ieoJ:3=5rA/2fi7$-ffiS^r 
V ^<ST^-r-b'-A4 <^itSii3fc:^ltfI t S«C 2<^)Z 

ST, ^ ;titi#HcJ^— f- 3 1 ^SfgMCIt« 

RiTE/E-Kt^.S. ,, 

[00101 L*'L-e<OSM, Z<m3 0tZ7Fct:S'-(7' 

(om.^mm'f^i. vr^s s-sssbs 2 a 
s. z<r)Mi, m3ii:miLxmL<mmi-h, 



(5) 



1 0-2 54 00 1 



(00 1 1] ::coS3 1tt>v»T, 

f6<J5JS®iTJ>"5, c=0.5 umfthk. «ffiD*> 
'5>H^'f>'K€S8<OMLfSr|6j(cd = 1 x<m;t'»tH;<-f 

1 0 0 12] H^>f yK^mcpfummii, SS2« 

/h?<=S:-5-Ci>0, tit, Vjt^yR'^WMcOXmM^ 

C Q 0 1 3 ] feUiOJ: d^^SCi 0 , *^''f ri^t^ 
m^cnm^^X 0 1 mm&lz t b't oTiJ. 

it. ■ 

10 0 14] *a5aA«.IOJ: d ^:¥1f fc:^;^. H^-f 30 

mmmm=^^%{z^Lit {#11^8-4 7591 
■t) .. 

[00151 C:i03Kaft^*^i53lJ6qt:. I^}g3t 

^LX, nB.e (0- <e<90- ) 5-=SrLTV^S^:i:S- 

[00161 c:<7)J: ^ t:il%^g<7)i6]|; 

LT. (0* <^<90- ) ffiotv^&SRtigiB! 
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[0017] 

mmthtzif>ici>^<m\'^i^tLX\>'>i>. ^(r>^, ^ 

[00181 *%HBliJ:ffi<o*f9t:e;^iT^rSfut i<o 
• <0<%- ) <ii^rv^s««K:^^H>>f vssiSji 

\'jt4yR'^^mmtmm^^i>m:iz 

[0019] 



s^mco^^i)mms.(^±&--mmizitLxn&0 

(0- <^<90- ) !&^:LTt^S3Ea;^E^^^fc, S 

[00201 iit^^mizxisiinm.s$m^i^jL- 

-izmix. m5=mj^;s^^iz?Mttm<mm 
b tx(7)\^—f-\i--Ai-^«si^it&^mm 

LcoThi. , , _ . , 

[00211 i & 3 (>lz%tiffm^J^m^ 



9 

[00221 iSriJCiiOjtft^^^ i^'jL-;Kci5V%-C 

CO 0 2 3 ] i/t^^jtci h ^ t:><^mff>mm!Si=t 

[00241 tt::^^mzX 4> tSiJcO^tS^g^t 

[00251 ^;t*^>8tc<k S ? (^kiSDOiKa^S^t 

(00261 ^:i5C:<05t«:S^*>'*j.-yKc;*JV^T 
[00271 t yt:*^t:<J: S ? f> 

S fc 1 1> (C. C^07 -f - hVN- -./ i^-t^ U—r-h'-J^ff) 

[002 ai^ii.vimm Li::mmhh^>iiMsm. 

y^)l^i'-i:imizm\'^lZbPT^h. tfz^<7>'PT 

nwmcoj^y KyN'x7 < ;^^'-^4J: off* Lt^. 

(.0 0 2 91. J:S^]|IS(^»«5^«J/N'y hV-?X7 -f./k:?- 
?:fflV>S^»4, gi7-</l/^'-?r. U-if-b'-AJriti 
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10 

1 0 0 3 0 1 i:jLismif^^mhi>^^iimm 

[ 0 0 3 1 1 RI««0««SS?3K^^ t LT 
7 T /<-i6»4>:5:* 7 r ^ & 

10 10 0 3 2] zff)j:^^yr^^<~yv'-7-^yy^m 

[00331 ffctr, &:mb UTiOU-1f-b'-AJr^% 

[00341 :i(03i 0 ^tiil^-^-i:mM3m 
^^fcLTSm^«AyH/«7^;P^-*fflk\ ; 

%mmbm.^mm^mb<^i=&i'^ i<oss 

[00351 sfc, ±mni.r)iz3mw\y-^-im. 
^(^f-b Lxmm&i^mfOi'f-iy^y^ji^i^-^m 
■f-<o^tiimbm.^s&m=F<ommb(ofsizmt. 

30 C:W7^;U:?-fc:J:9, S3j:afcLr<?5U— r-b'-A 
<'>-S^RM3li:T^«cU-if-K:7 -f - hVN'./ ^'-r 
Sfctfctc:. C:c07^-KA.y^'^s^-Hf— b*-Aco 

[00361 :^^ff)^j^m=e:i^:z.-)i'tzm 

i:, mmnfirxihy^izx>)m&^Mii:><ox'h 
t^i, e<io' lizm^hffyimt 3t 

40 i>ff)X-hh^\t. e<20- izWim-^<oimiL\\ 
[00371 -^r. zcrff^^effy-mmiz-oi^x^th 
b. 0.2 • <^.i:^l.<^«a^ L<, 0.5 * <abtil 

[0 03 81 ^fc3fi^tH«gfBS«tLT. iO*{*« 
S»BliOY»S:YZffiF«)TZ|ftiat3- BSS^-y- 
>ttt{citL-CfiiS^iBfXr-/,K$hjtt>cO^...Z«?:Z 

[00391 $ t>{zMmi:m&-thmfi.i^b tX. J: 
50 Li Nb. Tai-.Oj (OSxSl) 
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Sc. MgOiffK-r;?iutL i Nb, Tai-i O3 S 
fi^. KTiOP04 . KNbOa mcr)^cr>m<Oti^i)^ 

K-r ^^TJtL i Nb03 mmit. ymmifZ^^^(;)T. 
yvK-rcoLiNb. Tai-. 03 mmx^h^t 

[0040] iti^^mmi&mcm'E^^^-jm. m 

[0041] 

^^tOZWj^tf^. S«^®16a(3*tLTSii:fc:li'5r 

^. =2r*5^co^. U^-f-t-jUllco^^^hyl^O 
r^i]^{iSS^ffil6ai:^fi=^rf^l=^^0. ai/-if-h' 
-^llii*S«[8l8S:TE^-Kr^-f&. -eofcl^ 

[004 2] J:ScOi3(c. I— if-fc'-y.ll^-5-cOii[ 
i8(cA«;S'y:^cor&*ilf. lMii3t:^rsi$-[o]|£^-^s 

^^i'i>Ztt'^mt^j:h. tti. U-if-h'-All5: 
^c7)J:^fc:Lr3t^&ffil8tcA»$-l*:^^(i. fTj^t 
^vi J; 0 t-^"if-t:-Aiico3^:aK18'\i7)A:b^^i> 

[0 0 4 3] -e-LT. mLl6<7)Qm-mcoi^^-?t OZ 
^fS]^/^^aoi6at:it LT^IJg6^$r^r LTi^^ h 

WtCd = Ltan OVhhif. 03 OcOt¥*KtfftcHLT 
OiHq t H;< ^ VS:E®iScOJE3&^ 0 1 m /iff 
d = Ltan ^+l/zm ( 1 ) 

'SriJ. %^zm3 0f^7r.Lt:m:.mm.^zisux\t 
'ht'SrO. 02 9(cSL;^ffi3^g(zi>v^T(i^=9O* 

[0044] i^v. e^hhnS:k^<m^hZ.t 

^zx^. K^^vs:«gsi7:oa^$d^+^(cbt#<'rs 



<'7) #^^10-2 54 00 1 

1 2 

c:i:3lHrigTft^. ^(r>Xo^LXYy^>{yWMmi'k 
+^iiZU<th:itipT^ti\i. H^>f >RCS?i7h^ 

^hfihXo^z^/h. 

[0045] ^wm%m^^Sk^'j^-Mt. mm 

[0 04 6] 0. rn hy3i^3KS»»tci5 

hht^L^ixX^^h (0?JttfJoiirnal of Optical Com 
minications 5(1984)1. ppl6~19#gg) . ^Jc^ici^V^ 

[0047] ^Tt:. rtihy^^XV^<7y^r::i- 
^l^izX-:»xm&^tU::mmizi5\^X^h'-j:.fjiTE 

•tAm<f>i^O'' <4><20' (Om^tSy^Ztf>^^-oX 

[0048] -^r. S:^coS[^i^J6i?3&i#4,ixsg®v 
t/^V^^. Ly::i)^-yXmi^(0{l)^X^. <9=0.2 * 

^timm^^xt^i, Lt:ifi->x. 0.2 • <att 

tili. yR^S^m^^'^}^(0^^tWi^X 
1 0 0 4 9 ] S^t- mm^il^X 0 iZ 
fc fr'r # 4 . ^I±ti . C: co^^- Hco^^qfpd^l . 4 

. uInx^±^^fi^m^ytmmmiz^cMLx^M^ 

KK^S3d=i.4 umt^^(r>x\ 0.5 • <ott 

iiimmifimmiz^c^LXMtL. tti¥;^>(> 

50 RKS:«r^«:^-Hco*i}'^i:a:5roTa:SSm;W5»^ 
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[ 0 0 5 0 ] f ix:^m(7>m.mm^'jjL-iUizii 

[0051] 

fcJ:53l^:i^t>-'a-;l^i&^{,Wt'J)0. 02J4 

[0 0 5 2] !m$ix.hXoizzmMM^=ei^:t.- 
Mi. miJ^u-^- (u-iF-y^^-r) lot . Z 

I3t, ::ti^>oU'yXi2iJj:Vi3<!DIStS$^iJt&*S 

[0053] 3ts*3S«s«^ i5tt. immi(m)^i^ 

•ti.5S^<*-C*&LiNb03 fc:MgO*«0g;t<f 5 n 
olJ^H-rSix^::*,^ (telT, MgO-LNtSrfS) 

[SOS' i&RK^-W: K> >f yR€S?17*J^K8«tJgfiKS*i 
Kchii^X'hh. 

[605 4 ] K> 'f >'R«*83t«. a«160X^ 
r6l<c K;< yKegS17*«jU; J: d fcmSix, ^ff>mi 

Mi. MgO-LN<7)JSJf$fiOat:S^)-|fc$-#St, 980 
nmiaja<OjS^t:*tL-Cl<R<O^K8fc=5:&J;9t5.3 u 

mi.\i^^^b - 2 4 2 4 7 8#tC^Sii6:Jtra(c J: -5 

[0055] -^^f-^>:f/Hl^«j»18{4. ^ffl!F>>f 
yKWi^Yl^:m&bt:.tk. ^16<0+Z®±t:^i07 
* h U V^yy -i-t'Jyh ^y\ziit)^-7xyj^i^ 
->i:m^i. cic^ssies-tDiryif+tajiLTr 

[00 5 6] J31TS4. 5t>J:y^6mBgLT, 

tt- ±ieMgO-LN<7)^B^BA>'55:SS«T-*S. Zn 
MgO-LNS«16|±. 05{I^J:3{^MgO-LN 



) ^^^10-254001 
1 4 

[0 0 5 7 ] JaJi^Oj; dtCJg^^fUtMgO-LNSK 
16«^16a. 16btWrX|ftfctf3^6^r|6|. tJj: 
a , 16b tJt LTMji?5::firifi«±-E-<l-eii, 
Zft^fcJ:tfY$fc^|fil(cjitLTftS^ = 3* J-^r-T* 
rsjt^rsor. c:*i.f.<7):trr6]J-<ssMit^-<i^'*iz' 
10 rii. y *isjfc^&. 

[ 0 0 5 8 ] JJBM g O- L NS^6c0^16a . 16b 

a4«oj:3{c:'E-fi.-fn©^ei8o. ^smflisi^ij 
oftJt. +zfflIc^its^rs^9eB®oco^r3&iiE«ct, - 

Zffl{cfiS^*^fi^li8iojr*<gmiah 5r * i 3 L 
MSffilO, llia{cA;p;;^^5-^)lnrfst^ get: 
SWSa^S J: -5 (c, +z:^rfai5rr6)v^TV^3tffiSl6<og 

S«aS16at:^LT^ = 3- «v^Tfci). lt:ifi'>X. 
2D K;< -f >'K4ES17<7>«-S0|6] # t, S«^B516 a tCJt LT 

[0059] *0«-ei4 , «9g1lffi80tJ it^^mSiSlS^ 
C rA>*>JB^Ln:*«. MgO-LNSSl6J: I3t>a^ 

mum^ioo urn. ^$Li timmemm. 
80, smo^-v-yrGimtmoo ~5oo umtttm 

30 S*>J:V<iJ4-eil-ffll00O;[im, 0.5 umtLii, -f-L 
•t¥«Bffi81<0«i, f^&ip^Z' ^ri6jO-ta«100 fxm 
tit:. 

[0060] iMcomsmaii. m^<r) y-^ iw±-t 

»f5X10-«TorrJaTt-r&. =3rfc, ^KO J: 5 fc»^+T' 

otztxiiXw tf^mams.(o/vi^xmi, i—iose 
[0061] «K;<>f >s:iS2?i7ii; wiii€ff#*#v^ 

co^gWrfiic^^coitsif^i : Kot^jog^t^rS. c 

<^Jt*>'l : ifc^rScOIS, 05i.{f±£^-v-y7-G*52OO 
. ..9*1400 /iiTi.<?5S^{49t!nimi&*<J3500Vt:L;itt^T. 

50 [00 6 2] ia±c^J:3{;:LT}g^$<TJtH;<^yR|E 



(9) 

1 5 

[00 6 3] ^TfeKihJi. mi&mbmizfmm&i 

(cSiS^gJtTt. HScDSv^K^-^ yK^jtrf^/iiit 

[00 64] <^fcJ:^gO-LN£«16{C. JUT^OJ: 

k:.J0flic7)7*h»jy^^77-f-K:J:O. z' :)5ri6io® 
/p5-9^inSge)^ (*tR|T-liTa ) ay^T.^^^ 

■C350 T:ri^r:::-;Ut- feLh<?5«®t J: 0 , H 
[0 0 6 5] ij^tCbEMgO-LNSfiiecO. f-A-y* 

[00661 ^-LTHltc^^iptr, 4^«:j>— »f_ 
10*»t.|&<i-/i>iTJt'Ml>fcg950 nmOP— r-t— All 

OSgBSlSatrtJi^TiR^^-frS. ^tOS* 
&t LTcOU-if-b'-iill*5f-A'>';f./Iol^&!518rt 
fcAlfrS. ClOV— 'f-b--Al»if-^>'^/l/3t^ 
8Sl8iSrTEt-H-CS«tb. -?-<^^il'K;<'f 
TfiHa^ (l^*>i9>i.SlHttffl^) LT. 

[0067] 3tS«i8«gffll8b*>4,Ji, «[:^m$*i.=Sr 

$ix&. ll2JSii»19<i. S*L^:(rV<>Km7^;l/ 

[0068] JJB03iai[:^^t xjL-;KctJV^T«, 
M g O - L NSgl6<0 i^flic7)|4] |i O ^ 0 Z IfetriSl 
S^^ffiieatitU-CSiSfcldOroTv^^rV^tOT, 
^t^^P* l^— f-10*>^> tlJSt Lit W-if- f- Al 1 5: -5- w 
piP3t*|pl (.^,EPQ:^n«iI) *«Sfi^iB16,ai:^?it:t. 
*«ST3tS5»S8l8tAlt3-ti^rt>. ^^tSJB^t^^d 
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[0069] zffy^<7)iii-s;mmmmiim %/ 

W.cin2 T*"). ffllilf;SffiTechnical Digest Of The 
Fourth Hicrooptics Conference And The Eleventh Top 
icalHeeting On Gradient-^ index Optical Systems p. 15 
4^JcE®$fl.TV^&. Xi7t«Y;<r yhOLiTaO 

[00701 *IISgBSt:i>v^T«if-^ v^yv^^^m 
180SgM18aic;, »fi950 nmi^U— T-b'-All^- 

T-RlfLyiU-if-t--All*«|i#*I^— »f-10t:> -f 

Sg®18a fci|^*|c^-tr-10c7)a:)54gffi (H 1 ^oy^ 
20 WSgffi) (Cj:r)T^*V— f-lOODjrF^tg^j&Sii^ 

[ 0 0 7 11 LT^<^)?^S^SI<7)+;cffi$^i;t*^ 
■f-t-Allcog^;g*i^$iiS. ^«jL'— tf-10<i 

7 -f /p^'-i4^jiB:[Bite$-tf-&^fctj: 0. 
[00721 mmi ^#»aLt. *?6flH«om2coii6s 

J:lX2«f<=^t,<7)i;^^cD|S|^fc:«3#^^f^L, -eit^ 

[007 31 zcom2ff>mi&mizts\'^xi±, ^y^*- 

:J'-UyXl2fcm3tl^>'Xl3i:<Ofg{Ct'-A;^ri; 
82*«lgJt*>*t. 3Ka;S^^^15Cliil*>?U— f-t'- 
All^s^t^Sh-Axr 'yi^82lzX 

l'-- !f-b'-Al«i»t^a/N> H/^X 7 ^ ^l' 

40 ^-mm^Ltiik. a3ie>yx84tcj:oTiK^L, -e 

[00 74]RStL7tV-1f-b-AlHi, ^fl^TcO 
mt^izik^X^tiiU^-f-^Wzy A - HA' $ 
IXh. OCli^STIi, ±fiI57-85ti|i^«cU- 
■r-lWoa^TJgffi (B7tt>(;o:£:»-<OJgffl) f,zX'>X^ 

i!i^\<-ff-vxrmi^mmA^tix\,^h, . 

[ 0 0 7 5 ] -e LTC W^a^SI^7)*tS$*ut:» 
l^A'y K>"CX7 -f /U^'-MJCJ: 0 , 7 -f - H^N' y ^' ^il 
Sl/-f-b'-All<7)&ft*<SS?$fiS. ff 
-10Ji^t7)3!S?$ii>i}!fefiT%SL; SlRa^S^iSt^^ 



(11 

1.7 

1 0 0 7 6 J mzma Sr#ng . *^HHc^m3 colgte 
3t«:^^^ 15i03e#«SSgH18b*> /?>itJSt L/::IS 2 

fr3K^k$n>i^2g^ai9<i^^>f ^'D-f y 5 7-21T 

[00771 5 7-85t-Rlt U/tL'— !f-t'-All{i. 
J:oTiJ£^«jU-,ir-l(W>J|.a3ai3g*5fi|j£$*i.TV» 20 

3KSi^^«yg^i5«cr6i*>i>^rVM^— fb'-AiiR 
3tft?ii«. "fmtft^tvfiy-^Yf-j^nRiiSfM^ 30 

[0.0 80] S5-85TRStL!tU— f-t-AllR 
85fc4^«cu— r-lOcoiWStSgiH (HQ^W^cOSg 
[ 0 0 8 1 ] -f- LTCi0^Ka5^y|j|O4»t:ii;?/U:SSg 

y^'^'i^y ^ )\^9~mmmm^^i>zbizxo , ^ 
m»i'~:f-iQcr)mm!^t:^ I'jf^yR^micof^m 
tmi^-tmmzm^^ayi'-t^zti^T^h. 
[0082] <^izmi 0 ^^mtx. ^^m^mscom 
tmmiz-y\^xmBMth. zffimscrmmmm^^^ 
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M><y)'j^xy ^)Uf-uizKx.x^m<D/i)u^'yi^ 
zffif^A'if^u-T-^ yy'iQi^^^s^m'i-t tx 
hzttizx^^^mvi^v-^-xQammnki^ v/^ 

[00831 ^iiZff)mm<n^<fl"!'yu-^'r 
fi. 07, 8*JJ:Df90lc^L^#i|S^Cijv>Tt. fi? 
^W<.yYnxy i)V9-\VzVi.7CXl^\^hZl:.ifiX 

[00841 iJCtHl lSr#^LT, *^<0|g6O|| 

tssm\z-o\,\xwimrh. z<m^<rmamriimMi 

lS/>'VhVN-X7-f/P;J'-14tfCi.T, 

K-''?X7 -f ;P^'-91*<fflV^/i,tiX;^M^r& t<0 
f&S. C:tf^Bt^i^K/N'yhV-?X7-fyl/5'-9l»i, ^ 

f-lo^o3ea;s^3S®loa±tm^<^r^^s. 
[0085] zoyss^mmi'^y Y)^xy < 

«i, n^mL\!zm,tzmdnm:wmiiz^^^h 

hffiXh&. Zff)J:o^'kmmW<y}^/^:>(.y'<fU9 

[0 0 861 ftJcHl 2S^#8gLT, *^£0S7C0SI 
ISI^fc:-3V^TilWS. c:<?)5g7i^^lS£}Bik7«KSiS 
^ti''j.-;W4, 0 1 Hz}F:tfzi,(Otlt^ht^ m 

hVf;^ 7 ^ )Uif-9WB^^iiX V . 

[0087] JK^JH^STt, iB^a^KAyhVCx 

tip^«cU-if-10cO&6^gffi (01 24'<^£S-<0Sg 
H) t:J:-5rflI«$fiSiJs^«cu— tf-io<?Wg5i^s 
*t:ELfc::fct:j;0, ^«£i'-if-ioco%saEfi . 

F^^.^KeSl70^^fcfifflg^&&;gt:S 
tR. o.y^'t:§c:fcJ&5•c&s. 
[00 88] ijfCSl 3$^#gBLT, T^^amSffM 

mfm<,z-o\vt:wm-t. zoimscrymsmm^^ 

^ti^'i-yUtt, ai 2t^LJtt<55i:Jt's|,t. n 
'>!.^-;^-l^:<:<12tJiLf^l<>'Xl3^*l,.^^J:-r,.. . 
^»U-1f-lO(7)5KajSiagMlO a ^ . sastoSF^iS 
SS^N'y Y^nxy -f ;P^-9l5r^ LT3K»:g^^i^l5 

[0089] C<7)|Qfe}^«ST-t> , ^imw^-yvj-ix 
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M) izx-yxm&^ti&^i^u—^-ioim^m^ 
[0090] ifzz(om8(ommM<omR^m^i^' 
[0091] ±Bff)X 0 izHmi^i'—f-ioijm^ 

[ 0 0 9 2 ] S ^«5U-1f-lOS-5t»:^^S 

[0093] <5?{cai4S:#gaL-C. *j^^c0^9OSI 
^igSJcov^TSiHWS. c:<of[9co||tS».®<^«:R 

•C**. C<^>K^l^lft'\Vhv<;^7-*;k^-9m. 3K 

[0094] Cc7)||^.©r- 1 , Hv\--X : 

7-f/l'^'-91$-. S5-85t^»U-1fr-io«oag5rig 
ffi (Sl4*o:£:^r<i9Sgffl) tJ:oTfi}as^i.Sifi^«c 

[0095] iJCtca 1 5 ^#BgLT. *:S£B8W|| 1 OCO 

^«BBffii(co*,^-ciKBtts. ci<o^io<?Dj6te}e®<?)jfe 
[0096] zeommmTL , hv^x 
[009 71 ^£ii^xmmLii.mmaiy^immj<y 
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[00 98]<5CK:Bl65:#flaLT, 
S 7-85tfti.TRI*Mo-'<;l'^;/^-T-< vy^fOimL 

[ 0 0 9 9 J ±SRS*S<0^</P^' ^^W— f -f y^^i, 
•e^f^A«LJtL'-if-h'-All$rSI*?-ti-&. oil "3 

m#i—^-iQ<mm^i}'m&^iixK^i>. tt: 
^(r)f'^)i'9yi^--T-^y^<mm¥im^m'i-t vx 

tSfi&tStcOTft'). -E-ft5-5^EPA:frr6ik:Jg3a5ie3« 
[ 0 1 0 0 ] acta 1 7 5:#B|! LT . *?EBB£om 1 2 <0 

[ 0 1 0 1 J )^s^m.<n)<.}V9 yv-y-< yy9f2it^ 

VS:«g?17tOS^fcfiffiS^&«;B(cSlR, D-/^'^ 

jS:Kaatxi-/W±. H9fc^pL.yt:t,coilt'<6t. 
. S7-85fc:ftiTRSta<0VN;Pi'^^U-T^ y^^92*^ 
tt<5h.. ■?■ LX^mf<-y Yfixy 4 iv-^^lW^t'ii 
f:iMifm:hii(r>X'f>h, 

[01031 ±ER8t^<0VN';P^' ^^Ix-x ■< >^'92ll, 

— r-lOcOiidrM (Hi 8+«0fe6-i0}gffi) tioT 
>^^92<i&:g]SSy£?^^t LX 



21 

101 04] ^rtj, msmLftxo^sjmmnj^iv^ 

y^925:^V^T, f-10<Oft*«BiflObfCR 

[ 0 1 0 5 J ^rfc53l&5rf>54, . 1^ 1 gcomctJV^ 

[0106] <ic(c:02 0 Sr#MfC. *^^cO^ 1 5W 
»:^^ti';ji-;Mi, Hi 7tifeLyi:<.(7)i:lt-^S 

[0107] ms.^^sm'f'iscrimmmmiihii'h 

®t^aiWt. n'J;>{-^'-w>'X20»cJ:->T^fif7fcfl:$ 
[01 08] C<'57r-f>'N'-^^U— J^^<23l±@21 

^i^-7u-^-ytf:m\>'^x-m.^»m^izx 
1010 9] ±MyTH^<-^u-r-^yy2M. m3fc 

t*-All»437JgE23a*'f>3723cp«jtA»L, -fv 
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m^=Fl5i:irLX^i^U-^-mzy ^ -Y/^'/9 5 
-x-f !f-10com*3SM (02 Qi^iO 

&}<7)&) t:x-:,x^t^u—f^iom-^^mm¥ 

— [0110] L;t*«oT. ±ie^^U-r ^ >^^iO^»8A 

10 [oiin»:ca2 2i&^LT..*^o^i6£o 

«:S^^>'*j<.-^/Hc:fcv^T, ll2iSPjaa9li^^^^'n 
h-ixlUSCliOy^ ^ D-f y ^ * 7-30T^ LT 7 T 
[0 1 12] JlcOJ^fc, 7rW^A->!rv-x^y^>'23 

— !f-io«ii^^^#««$fL. m20ff)mmizm 

[0113] iJcfc:H2 3 imiLX. *»HB<OS 1 760 

iSimm$t{mt:ttim(oyT-i^<-3it, zn- 

» 1 07 T >f >'<-34t:e^;&iUtS 2 057 T >f >'^'-35t 
*»^>^Sfc«Oipffll,^^>iiTV»l.. C:jh.<?>Bl<07r'f A' 
30 ~34i3j:C^lg2tf57r^>''C-35Ji. »fSffiK7r>f>'<- 
;*'y7'7S1i^UTV^S. 

[0114] 3e»«^^^153!p4,%§SSt<jt®TajS*L 
;tl'-if-t--AllfcJ:i;fm2aiim9»i, 
t LXff)imuyX3HzJ: *)ISm.it\Jf>t>iii>. Ztm 
M&.mzH. 7r^/N'-^^u-r^>'^03tf5SB2O7r 

^ ^<-35(7)-mmim$tLxti . u— r-b-Aiife 
jii/m2mma9tiz</>m2<DyT^j<-35iz}jtt 

I. i<?)ll2<07r-f A-35CAI*LT'5-iS:ei8L.;t 
m2®ffl»[19«, Km 2<07 r >'>*-35<^)flfiJS8tS*»*>i% 
40 SeettST'tUStL, o*J^-^-l^yX2DICXr>X'^n 

[01 1 51 -^r. ll2eD7r^>'\'-35{::AfltLr-e.r 
5:a8U>tU— r-t'-^lll±, ^7r>f>'N-34, 35«0 
te^i)-K:ijt^Tmi<07r'fy\--34co:S^t^9. 

1 <?57 r ^ ''N'-345:fiKffi LT-ee^SSf^-ftatfeV^T 
. . RltpSrt^. RStlHJSf U^rP— !f-t:-All»i, ^2 

07 r ^ y<_35fe J:tjf5£g^^^^^l5i^^ LT^«c 
l^-if-10fc7-f-KA.y^$^t, -J-^T-CSJi^tS 

2 O«r^glc:fcft|.<ofclia<'^ife!)i.t§t>iisc: ttr^r 

50 
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101 16] =5:fc±^t<±k«t:. matl^^XSltiO 

i^t. 5K«[:RSafiSi^l5tCAItf !f-t' 
1 0 1 1 8 ] 02 4tt, ^^mm 1 Se^lifeJgSSCJ: 

K:«. H2 0(J^grfflt.^4ii>:itcoi:liaje!)7r>f>'< 
t-All«C:c07 r >f f-f V^^CAIt^ 

[0119] 7r^>'N'-^^l^-x^y^i'23&fiaL.n:i, 
-1>'-t-All<0-S(i. K7r-f A-^^u— f-^ y^r 

[012 01— 35r. 7r^A-n-'— r^y^^235^^ 

2ga»19ijJ:lXU-if-b'-AilJi. 
yX2a\ZXr>X^mAt^tl. lg2®P«19*5f!lffl&S 

t^'ii*. c:<7)iS2®pjSi9S-p-if-t-i.ii*»/i> 
[0121] a:t:S2 5 5r#H5UT, 1 90 

tJ:oT¥ff5Efl:$iT/oU-if-b'-Aii*^b'-A>ir 
'/ 945t:m§ UzU-iF-t'-Aim, 02 0<^ 

afctiftscot psfc Lxm^ssism'FKcimi-tL 

^'~Mmiy-46X'miUz^. «3tPif.X2?r«3t 
[ 0 1 2 2 ] 7 T ^ VN'-^^U-T -f V^^23tAlt LT-e 
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HSrLfcU— f-b'-AlHi. 5 ^-46^b'-Axrt> 

ti. 'e::Tio^t02oco^i:(:i{ft-sc7)t3ai<o 

[01231 ^j:^Z<r)mmmizii\,^Xli. 3 •J^-^' 
-uyXi2*)J:t^ft3eu>'X22fc:J:0, mi^ssmf" 
15tAlttSH?<^l>'-^f-b---All$'iim?€S)R38K 

[Q124iact:H2 6S:#BgLT. *^BB<7)^2 0O 

10 mmmz'o\,^xwimti>, z<7)m2 0ff)mmm<o^ 
&m^^=jjL-Mi. m^Lf::m2 4ffmm^^ 

<oyT^j<~{^U-7-Hy{mi. JiJr^'ltSB^^I- 
&ISl<07T'fA-51t, KIB107r^A-51fct&^ 

[01251 lSSS^2ff)7r^y<-5Zlz^mLX^Zi: 

ei&rau-if-b--Aim, -su^m^r^^N'-si. 

20 52<J^&^^)-tfcV'>T^lO7r-f>'<-51<0:)rt:^-j 

T^ofl6jgffi*>feajstLJtv-if-b--Aiiji. m^u 

yXAHZji ')mt^flXm!i^m'i'l5t7)i-^y^,l, 

mmmz^siL.- ^zx^2^mmz^^^^ 

Ki)iaa9fcJ:t^U'— »f-b'-Al]Ji. 3.j^_;j»_L,y, 
X20t:J:oT^fij|&ft$il. t^2^mi9tfimm&Mtz 
Z<r)m2^m^9i:U-^-}z-AnipC^^ 

30 

[01 2 61 — 36r. Sll<07r.-<^N'-51t:^r.7tV— 9* 
-b-All«. K5Sl<O7r^-'N'-515:ei8LT-e<0S 

mmi<\^izti\.^xR^mm-?>. ^mvritci'-^ 
-b'-Aiui. m^i^yXioiitLx^t^u—f-io 
izy^-]ij^'/^^it^ ^ZTZ<r>^i,m2 0<7mS. 
izmiff>kmtttms^t>tiiztiz^j:h, 
[0127] iXizm2 7 i:milX. ^tiiV—i'~\0 

hXoiziiii^^com2 i<ommmiz':>\,^xm.m- 
40 h. z(om2i<o^mBmcom.M^^=j^-/i'<ci3 

l^TIi, 3K«S3aft^i^l5tC|6l*>*)^:\,^u-if-b'-ix 
11 R (mm^) Ji*. iR^jt^St LTom3£— f-* 
>'/23{cA«L3t^-1f-b--All RJi. g7 r a'- 

^v-y- ^ yraff)mt}\^{t^^^\^xKmmyt 

^;^^LTiti^«s^—^f-lo^=7--f-HA.x^'$^^, . 
xzn^i>m20ff>mmzii\ih<r)tmicr)mdm 

[ 0 1 2 8 1 ^TfeBLha^ Ly:;^ 1 ~ 2 1 iOH^Stc: 
50 )i\^X\i±X, MgO-LN<0>f y hl6' Yfft 
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&. 0ilim2 8(,ZjfCtXdiZ^ MgO-LNco-f yrf 
•yK16" Sr. -eoZlttSrZXffirtTXittJffltcS?- Ulig? 

.(87* z*-yhs«) t.ffiSfc:fflv^sc:t*iT^s. 

[ 0 1 2 9 J t/t, tLLgW^L^tSSa. -ew^ffit:^ 

xhh. 

(01301$ 4.fc*JHB<^«S^t 
»f*ajSA»c:J: &^®¥8 -31480 0-^fl^SSfcP 

mhwm 



[051 J:S3t^:g^^^t:fflV>i5>fL*S«<0;> -y h 

[071 *l|BB<7)g52|lteJg!Sfc:J:SjK«:S3g^ti/'i 

[081 imm'm-i^mm^i.hmM^^v :i. 

[09 1 *iSffi8iOm4^SBg®t J:&3ta^^t i''^ 
-yl'iS:*tfiW&fflaffi0 

[01 01 *l^B^<om5llsg^gstJ:*jK«^:l^tv 
i-/^i&^rrfRB&^ffl®0 

[01 1 J *S|HB<7)S6||i£j^Sfc:J:S^:g^ti'' 
[01 21 *j^com7||igJgffitJ:S3taft^t>' 
[01 31 *l6fl3col^8||Jfi«®t:J:.&3tJfefi^t>'*. 
[0141 *f&BB£0m9IIMSlc<t &3K«fi^^:i^- 
[01 51 *fE^cosi 0|imHlt:J:«3e«fi^* 



2 6 

[0161 1 1 msmizi. hms^^ 
(0171 *^<^^ 1 i^mmzxhmL'^m: 
[0181 *^co?g 1 smmwzii hmM^^ 
(0191 im^<m 1 4SgiiJBst: i ^3e&fi^t 

(02 01 *^coSgl 5SySgSfc:J:&3t^S[:^tet 
[02 1 1 ±^1 SHJe^StciSiE&ft^^j/i 

[02 21 imm'm 1 6iissg®t J: &3t«:^aet 
[02 3 1 *^com 1 l^smizxh=m.$^^^ 

[02 4 1 *f|HBiO|g 1 Sll^ffitCj: 

(02 5 1 *^co|gl 9lli6JgSfc:J:l,3e«;^^t 

(0261 i^m^oM 2 Ol^ffit J; 

(0271 *iKB0S2 l^lifegSK:J:53ta;6^t. 

(0281 *lffiH{Cfflv^^,<tl,S«o>xgcO;*^y Mt®5r 



[02 91 fi!5|5<?>3ta:g^^i^jL-;PcO-035r^t«l 



30 [0301 «a«r>7tg;[:g^t >'*JL-^l'£7)Xg<!>05S'^ 



(03 1 1 wmim.msi=^'j 

10 i|i^«cu^if- 

lOa. lOb iji^frl'— lf-«OSgffi 

11 f-h-A 

iiR v-^-ya-j. KWimm 

40 13 mtWX 

14 ««>'N'yK>'?>^7^;p^'- 

16 MgO-LNtefiSlR 

17 H^^yRigg? 

18 

.18a. 18b .^^y;Ml/5fc^«[S8<?3Sgffi 

19 tg2^«« 

20 3Dp{-5'-uyX 

21 rT-f ^'o>f •y:7$5-^ 

50 22 wt\^yx. 
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Sgl^7r^/N'- 


23a 


7 r >f n-^i^-.y^ ^ TJgffi 


52 




23b 


7 r A'-^i^— 7^ Y y^con T 


60 




23c 


7 r >f y <-^i^-^Tr >f ^ y K 


80 
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84 
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85 




35 


ll2£7)7r>^v^'- 


86 




40. 41 mti^yx 


10 90 


W^^^<JU9 ^l^-T ^y^ 


45 


b'-Axr»;^y:5^ 


91 


^mmmm^^y}^^'ixy^;u^- 


46 




92 


mm^^ji^^^u-f-^y:/ 


50 


7r-<A— ^U-x^ 


95 
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